H20-balance 02. As with the MI exposed in air, large interfacial pores formed ( Fig. 3(a) ) and a thick reaction zone developed beneath the BSAS coating ( Fig. 3(b) ). A silica layer is clearly seen between the reaction zone and the MI substrate in Fig. 3 thick scale and large pore formation after 50h (Fig. 13(c) Volatility _:
where v is gas velocity, P(H20) is water vapor pressure, and PTOTALis total pressure. At 1300°C in the TGA, the measured kl was 2.4 x 10 .4 mg/cm2-h. Under the HPBR combustion condition of 1300°C, v of 24 m/sec, P(H20) of 0.6 atm, and P_O_ALof 6 atm, the calculated kl is 13.7 times the kl in the TGA condition. This increase is due to the much higher combustion gas velocity (v 1/2 component in equation [1] ). The HPBR rate estimated from the 1300°C TGA data (3.3 x 10 -3 mg/cm2-h) agrees fairly well with the rate actually measured in the HPBR (6 x 104 mg/cm2-h).
This confirms the validity of using equation [1] to convert the silica volatility from the low pressure-low velocity TGA test to the high pressure-high velocity HPBR conditions. It should be noted, however, that other volatile species could also possibly form from the reaction between BSAS and water vapor. The projected recession of BSAS after 1000h at 1300 to 1500°C under HPBR conditions, calculated using equation [1] and the silica volatilities from the TGA test is listed in Table III .
The assumptions used in the calculation are: (i) the weight loss during the early exposure as determined by TGA is solely due to the volatilization of silica from BSAS; (ii) BSAS that loses silica will eventually spall off. Mullite exposed in HPBR formed a porous alumina surface layer due to the selective loss of silica (5), most of which spalled off with time. Based on the assumptions, BSAS recession is the amount of BSAS, corresponding to the silica lost, divided by the density of BSAS. It is possible that some portion of the weight loss in the TGA may be due to loss of BaO or SrO, whose water vapor stability is not known at this point, or due to spalling of BSAS after it loses silica. Therefore, the projected recession in Table III should be interpreted with an understanding that it is only intended to provide a rough projection on long-term recession rates. Recession becomes fairly significant, reaching~67 gm at 1400°C. The EBC on
Solar Turbines
SiC/SiC liners showed substantial BSAS recession in some areas after 14,000h engine test (7). (Fig. 16) . Additionally, BSAS islands near the BSAS top coat tended to convert to monoclinic.
BSAS Phase Stability

BSAS
Thermal Conductivity
The variation of thermal conductivity of (mullite+BSAS)/BSAS on MI with thermal exposure is shown in Figure 17 . to decreaseafter the initial increase,down to~1.7 w/m-k after 120 cycles,the rateof decrease substantiallyslowed down after the initial reduction. In contrast,the thermal conductivity of BSAS alone on MI, under the samecombinedfurnaceandlaserthermal cycling, continuedto increase,up to~3 w/m-k after 100cycles(14). Extensiveglassformation was observedon the surface of BSAS EBC, which was believed to be responsiblefor the continuedincreasein thermal conductivity. This indicatespotential detrimental effects of glass formation on the thermalinsulationcapabilityof EBC. At T > 1400°C the BSAS-silica reaction eventually produced a significant amount of low melting ('-'1300°C) AlzO3-SiO2-BaO-SrO glasses, causing the spallation of the EBC (Fig. 7) . The formation of low melting glasses is a key life-limiting factor for the Si/(mullite+BSAS)/BSAS EBC system. 
